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Abstract 
Introduction: Chest pain is a common problem in patients referring to emergency units. The present study was 
undertaken to evaluate the short-term outcome of patients presenting with a low risk chest pain and discharging 
without provoke ischemia study during emergency department admission. Methods: In the present prospective 
cohort study, patients with low-risk chest pain, referring to the emergency department of Imam Hossein Hospital, 
Tehran, during the first half of 2012, were evaluated. All the patients underwent electrocardiogram (ECG) and 
cardiac enzyme tests, including cardiac isoenzymes creatine kinase MB and troponin I. One week after referring 
to the emergency department, the patients underwent an exercise test and were followed for a month. Data were 
analyzed with chi-squared test at a significant level of P<0.05. Results: A total of 252 patients were included. The 
mean and standard deviation of patient ages was 56±7.7 years (47.5% male). The results of exercise tests for 47 
(26.3%) subjects were positive [32 (28.8%) patients in the 41-60 year age group and 15 (22.7%) over 60 years of 
age].The angiography examination results of 5 patients (2.8%) were abnormal. There were no significant rela-
tionships between the age and gender and the results of exercise test and angiography (P>0.05). During the one-
month follow-up no cases of mortality, cardiac problems, or referring again to the hospital were recorded.  
Conclusion: Based on the results of the present study, prevalence of cardiac etiology in patients with low risk 
chest pain was 2.8% and one-month follow-up did not reveal any complications or serious problems in such cas-
es. 
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Introduction:1 
hest pain is a common complaint of patients re-
ferring to emergency units and might be the only 
symptom of a life-threatening cardiovascular 
problem (1). It is so important that even in atypical cas-
es, the initial examinations are necessary to rule out a 
cardiac etiology (2). Studies have shown that 2-5% of 
patients suffering acute myocardial infarction are not 
properly monitored and are erroneously discharged 
from emergency units (3). Therefore, physicians prefer 
to take measures to prevent such mistakes. On the other 
hand, two-thirds of patients presenting with chest pain 
are ultimately discharged from the hospital without the 
need for hospitalization or a specific therapeutic inter-
vention (4). However, a sizeable proportion of patients 
presenting with a chief compliant of chest pain, who 
have normal electrocardiogram (ECG), are finally diag-
nosed with acute coronary syndrome after further 
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evaluations (5). To prevent such problems, it is neces-
sary to prepare systematic and standard therapeutic 
protocols based on which it would be possible to dis-
charge patients with greater confidence. Initial research 
studies indicated that morbidity and mortality are rare 
in low-risk patients; therefore, such patients do not 
need aggressive treatment modalities and long-term 
hospitalization, because one-year mortality rate in such 
patients is approximately 3% and none of them are due 
cardiac reasons (6, 7).  Based on the latest recommen-
dation of American Heart Association in 2010 (8) pa-
tients with possible acute coronary syndrome could be 
discharged from emergency unit if they had normal se-
rial electrocardiography, cardiac enzyme, and negative 
result of provoke ischemia study (for example the exer-
cise test). Since in our country the facility of provoke 
ischemia study is not available in emergency depart-
ments, the low-risk patients, referring to the studied 
hospital clinic for further evaluation, has been dis-
charged. Accordingly, the present study was undertak-
en to evaluate the short-term outcome of patients pre-
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without provoke ischemia study during emergency de-
partment admission.  
Methods: 
Study design and setting  
The present prospective cohort study was carried out 
during the first half of 2012 in patients with low-risk 
chest pain, referring to the Emergency Department of 
Imam Hossein third-level educational Hospital in Teh-
ran. The protocol of the study was approved by the Eth-
ics Committee of Shahid Beheshti University of Medical 
Sciences (Code: 90-1-134-8723-8303). Before the study 
was instituted, the patients and the people accompany-
ing them received full explanation about the study and 
those wanted to be volunteer in the study, signed a con-
sent form and were included.  
Participants 
The subjects in the present study consisted of patients 
with a chief complaint of chest pain, who had referred 
to the emergency department and were placed in Group 
IV cardiac risk (low risk) based on classification of the 
American Heart Association (9). The included criteria 
consisted of chest pain with low risk (Group IV) and 
normal ECG and cardiac enzymes. Excluded criteria 
were age >70, persistent angina, history of myocardial 
infarction, diabetes mellitus, history of heart failure, 
prior coronary revascularization within five years, hy-
pertension, vascular disease, patients with arrhythmias 
and heart conduction defects, patients with permanent 
pacemakers and implantable cardioverter-
defibrillators, pulmonary arterial disease, hypertrophic 
cardiomyopathy, patients with morbid obesity, preg-
nancy, and lack of interest in participating in the study. 
Data collection  
Serial evaluation of ECGs was carried out and the cardi-
ac enzymes, including troponin I and cardiac isoen-
zymes creatine kinase MB, were checked. Cardiac en-
zymes were evaluated every six hours up to three times. 
In addition, ECGs were evaluated whenever chest pain 
recurred. The age, gender, marital status, occupation, 
living place, and phone number of patients were ques-
tioned and registered. They were asked to refer to the 
exercise test unit of Imam Hossein Hospital during one 
week after discharging. When the patients returned to 
the exercise test unit they were asked about the inci-
dence of cardiac symptoms and signs, recurrence of 
chest pain or referring to the treatment center again. 
After the exercise test, the results were collected and 
patients with positive test underwent angiography. 
Then, the patients were followed for a month. At the 
time of discharge, the patients or their relatives re-
ceived instructions in relation to the symptoms and 
signs of cardiac diseases. 
Endpoints 
Primary endpoints of the study were cardiac etiology of 
chest pain and mortality during the first week of follow 
up. Also, secondary endpoints were defined as the oc-
currence of any dysrhythmia, the recurrence of chest 
pain, cardiac problem, requiring coronary intervention, 
and repeated emergency department presentation with 
a complaint of chest pain or other hospitalization as 
well as mortality during follow-up period. 
Statistical analysis 
Sample size was determined based on the prevalence of 
cardiovascular complications in patients presenting 
with low-risk chest pain. Since, the lowest prevalence of 
cardiovascular complications in these patients was 
0.2% (19), the minimum samples size was calculated to 
be 120 subjects by considering α=0.05 and a power of 
90% (β=0.1). Data were analyzed using SPSS 21.0. After 
descriptive evaluation of data, chi-squared and Fisher’s 
exact tests were used to evaluate the outcome of pa-
tients. Statistical significance was defined as p <0.05.  
Results: 
A total of 252 patients were included in the present 
study, with 179 (71.0%) returning to the exercise test 
unit of Imam Hossein Hospital after a week. The mean 
and standard deviation of patient ages was 56±7.7 
years (47.5% male). The majority of patients were high 
school graduates (45.0%).  
Patient outcomes 
Of 179 patients referring to the exercise test unit, 47 
patients (26.3%) had positive test results [22 (25.9%) 
male and 25 (26.6%) female]. Statistical analysis did 
not reveal a relationship between age (P=0.4) and gen-
der (P=0.91) of the patients and the results of exercise 
test. No positive exercise test results were observed in 
the 20-40-year age group. However, 32 patients 
(28.8%) in the 41-60-year age group and 15 patients 
(22.7%) over 60 years of age had positive exercise test 
results (Table 1). The angiography results of 5 patients 
(2.8%) were abnormal. There was no significant rela-
tionship between age (p=0.52), gender (p=0.22), occu-
pational status (p=0.17), and educational level (p=0.13) 
with the results of angiography. 
One-month follow-up of patients referring to the exer-
cise test unit showed that there were no complications, 
such as pain with cardiac origin, infarction, mortality, 
and dysrhythmia. In addition, 73 patients, not referring 
to the exercise test unit, were followed. Sixty-one of 
these patients (83.6%) reported that their chest pain 
had subsided without recurrence. However, 12 patients 
(16.4%) reported the recurrence of chest pain without 
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The results showed that more than a quarter of dis-
posed patients (26.3%) based on the study protocol had 
positive provoke ischemia study (exercise test) on one-
week follow up and 2.8% of them had positive cardiac 
angiography findings. None of them exhibited life-
threatening complications during a one-month follow-
up. It can be concluded that, in spite of sizeable number 
of positive exercise tests in low-risk patients, cardiac 
etiology has a low prevalence. The results of the present 
study are consistent with those of other studies. They 
showed a low prevalence rate of cardiac etiology in pa-
tients with low-risk chest pain. For example, Brush et al. 
concluded that only 6% of patients presenting chest 
pain and normal ECG developed life-threatening com-
plications (10). Also, the results of a study by Kelly et al. 
indicated a low prevalence rate of cardiac outcomes in 
such patients (11). Amsterdam et al. did not report any 
case of mortality during a one-month follow-up in pa-
tients whose exercise test results were negative; they 
reported only one case of myocardial infarction 
(0.01%). In addition, in patients with positive exercise 
test results four cases (0.04) of myocardial infarction 
and 12 cases (0.12) of myocardial revascularization 
were observed (2). Holly et al. reported that patients 
with a moderate risk, compared to low-risk patients, 
exhibited higher rates of myocardial infarction, stent-
ing, coronary artery bypass graft (CABG), and hospitali-
zation (12). The results of long-term studies were not 
significantly different from those of the present study. 
For example, a six-month follow-up in a study by Meyer 
et al. showed that the etiology of 98% of patients pre-
senting with chest pain was non-cardiac (13), con-
sistent with the results of other studies (14, 15). A study 
by Hollander et al. showed that the prevalence of a car-
diac etiology in low-risk patients was 15%; however, 
despite the high prevalence of cardiac etiology, no 
deaths or serious complications were reported. The 
researchers concluded that even if the cardiac etiology 
prevalence in low-risk patients is high in relation to the 
incidence of cardiac complication, the incidence of life-
threatening complications would be very rare (16). 
Based on what was discussed, it is hypothesized that 
the incidence of serious complications in low-risk pa-
tients with chest pain is rare and it might be possible to 
discharge such patients without therapeutic interven-
tion. However, the risk of myocardial infarction should 
not be overlooked in such cases; because there is a high 
risk for silent myocardial infarction in young patients 
with atypical symptoms and signs without a history of 
angina or coronary heart disease (17-21).  
Conclusion: 
Based on the results of the present study, the preva-
lence of cardiac etiology in low-risk patients, presenting 
with chest pain, was 2.8% and a one-month follow-up 
did not reveal any serious problems and complications 
in such cases.   
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